In vivo and in vitro study of the function of the left and right bovine ovaries.
Inequality in function of the left and right bovine ovaries and uterine horns was evaluated in two separate experiments. In the first experiment (in vivo), the relationship between the left and right ovarian activities and reproductive indices was evaluated. Therefore, the total number of 1284 randomly chosen lactating dairy cows were examined from Day 50 to 60 postpartum, and according to the presence of an active CL on the ovaries, they were divided into 502 LCL3-cows and 782 RCL3-cows (cows with an active CL on the left [L] or right [R] ovary, respectively). To induce estrus synchronization and investigate the effects of PGF2α administration on the incidence of estrus in both LCL3-cows and RCL3-cows, the cows were treated with one luteolytic dose of PGF2α and were inseminated after observed estrus (via visual observation lasting at least 30 minutes three times a day). To investigate the effects of side of ovulation at the time of PGF2α administration on reproductive parameters, pregnancy diagnosis was performed 28 days after insemination (using ultrasound) and 42 days after insemination (using transrectal palpation). The results showed that the percentage of the RCL3-cows was greater than the LCL3-cows (60.9% vs. 39.1%, respectively). Furthermore, ovulations switching from the left to right ovary in two successive ovulations were greater than those that switched from the right to left ovary. On the other hand, the sex ratio (male percentage) in the right uterine horn was greater than that of the left one. In the second experiment (in vitro), the developmental potential of bovine oocytes derived from the left (L-oocytes) and right (R-oocytes) ovaries after in vitro embryo production and heterogeneity in the developmental competence of L-oocytes and R-oocytes using the brilliant cresyl blue staining test as a selection criterion were evaluated. Results of the in vitro experiment showed that the percentage of cleavage and blastocyst rate of R-oocytes were greater (P < 0.001) than those of L-oocytes. Moreover, it appears that the side of ovaries had greater effects on the developmental competence of oocytes than other factors associated with heterogeneity in the developmental competence of oocytes, which can be detected by the brilliant cresyl blue test. In conclusion, the results of the in vivo study confirmed the observations in previous studies in which the right ovarian response (distribution of ovulation) was superior to that of the left ones. Interestingly, the in vitro experiments for the first time clearly showed that more ovulation on the right side is not the only reason for this unequal activity. In fact, in cattle, the greater developmental potential of oocytes originating from right ovaries may cause superior activity of the right side, and the effect is even higher than the differences in ovulation response between the left and right ovaries.